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[Title of the Invention] Drive Unit for Hybrid Vehicles 
Paragraph 3 (from line 14 of page (1) to line 11 of page (4)) 

3. Detailed Description of the Invention 

This devisal relates to a drive unit for a hybrid vehicle which is equipped 
with an engine and an electric rotating machine. 

According to the drive unit of the prior art, the engine is connected with the 
electric rotating machine through a speed increasing apparatus, and the electric 
rotating machine and the speed increasing apparatus are designed and installed 
separately. This limits the space in the drive unit of the prior art. Especially, -in 
case of arranging the engine and the electric rotating machine coaxially, there 
arises a problem in an arrangement of the speed increasing apparatus from the 
viewpoint of an axial length and strength. 

An object of the devisal is to provide a drive unit for a hybrid vehicle, which 
is advantageous to maintain a space to arrange a speed increasing apparatus, and 
which does not have a problem in an axial length and strength. 

In order to achieve the above-mentioned object, according to this devisal, 
the speed increasing apparatus is arranged utilizing a space of a radially inner side 
of a rotary portion of the electric rotating machine. 

An embodiment of the devisal will be explained with reference to drawings. 

Fig. 1 illustrates an arrangement of the drive unit entirely. A crank shaft 2 

1 



of an internal combustion engine 1 is connected through a clutch 3 with a center 
shaft 4 which is arranged coaxially with the crank shaft 2. A planetary gear 
mechanism 5 is arranged radially outside of the center shaft 4. A motor 
generator 6 is arranged radially outside of the planetary gear mechanism 5. The 
center shaft 4 is connected with manual operation type geared transmission 7 
arranged coaxially with the center shaft 4. 

Figs. 2 and 3 illustrate the planetary gear mechanism 5 and the motor 
generator 6 in detail. The planetary gear mechanism 5 comprises: a sun gear 11, 
which is fixed with a case 10 accommodating the planetary gear mechanism 5 and 
the motor generator 6, and which is arranged radially outside of the center shaft 4; 
a carrier 12, which is fixed with the center shaft 4; a planetary gear 13, which is 
held by the carrier 12 rotatably; and a ring gear 14. End plates 15 and 16 are 
fixed with the ring gear 14 to seal both ends of the planetary gear mechanism 5 in 
the axial direction. The end plate 15 is held by the center shaft 4 through an oil 
seal 17 and a bearing 18, at its radially inner edge. The end plate 16 is held by an 
extension portion of the sun gear 11 through an oil seal 19 and a bearing 20, at its 
radially inner edge. Also, the case 10 is held by the center shaft 4 through 
bearings 25 and 26, and there is arranged an oil seal 27 between the sun gear 11 
and the center shaft 4. The motor generator 6 is a direct-current machine, and 
which comprises: an armature 30 fixed to an outer circumference of the ring gear 
14; a field pole 31 fixed to an inner circumferential face of the case 10; and a 
commutator 32 fixed to the end plate 15. In the center shaft 4, there are formed 
a feeding oil passage 33 and a discharging oil passage 34. Those oil passages 33 
and 34 are communicated with an inner space defined by the end plates 15 and 16. 

Since the case 10 is fixed, ratio of rotation speeds between the armature 30 
and the center shaft 4 is expressed by a following formula: 



Here, Zr represents a number of teeth of the sun gear 11, and Zs represents a 
number of teeth of the ring gear 14. 

Thus, according to the devisal, the speed increasing apparatus arranged 
radially inner side of the electric rotating machine, and this contributes, to reduce 
the space. Moreover, the oil for lubricating and cooling the planetary gear 
mechanism 5 can also be used for cooling the armature 30. 
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